Dopaminergic modulation of footshock induced aggression in paired rats.
Footshock induced aggression (FIA) was induced in weight matched paired rats and three paradigms of aggressive behaviour was recorded, namely, the latency to fight (LF), total period of physical contact (TPP) and cumulative aggression scores (CAS). Dopamine (DA), administered centrally, and peripherally administered L-dopa (with benserazide, a peripheral decarboxylase inhibitor), a DA precursor, and the postsynaptic D2 receptor agonists, apomorphine, N-n-propyl-norapomorphine (PNA), bromocriptine, lisuride and pergolide, induced a dose-related facilitation of FIA characterized by decrease in LF and increase in TPP and CAS. However, the DA presynaptic receptor agonist, BHT-920, induced a biphasic effect with inhibition of FIA being induced by a lower dose and facilitation of the aggressive behaviour produced by a higher dose. The postsynaptic D2 receptor antagonists, haloperidol, spiperone and pimozide, induced a dose-related attenuation of FIA, an effect not seen with domperidone, a peripheral DA receptor antagonist. The results indicate that central dopaminergic postsynaptic D2 receptors have a modulatory facilitative effect on FIA, while the presynaptic DA autoreceptors mitigate aggressive behaviour. However, the presynaptic DA receptor agonist, BHT-920, appears to lose its receptor specificity on dose increment. Long term administration of haloperidol, followed by withdrawal, or desipramine, induced per se augmentation of FIA and potentiated the aggression-facilitative effects of L-dopa, apomorphine and PNA. Since both these treatments are known to induce supersensitivity of central postsynaptic dopamine D2 receptors, the effects are likely to be related to augmented function of dopamine neurones. The findings, in conjunction with a recent report from this laboratory indicating an increase in rat brain DA levels in FIA, support the contention that the central DA system has a facilitative effect on FIA.